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PROBLEM TO BE SOLVED: To increase the line density and the track 
density by arranging the tip section region, which supplies a bias 
magnetic field to a central region, so that the region, that is made 
of a ferromagnetic tunnel joint magneto- resistance effect film, is 
sandwitched from both sides. 

SOLUTION: A first ferromagnetic layer 103, which is made of a Ta 
film and an Ni-Fe film, and the electrically conductive layer made of 
an Al film are continuously spatter vapor depositioned from the 
bottom shield side successively. Then, the Al conductive layer is 
oxidized to form a tunnel barrier layer 104. After the operation 
above, a second ferromagnetic layer 105, which is made of a Co-Fe 
film, and an anti-ferromagnetic film 106 made of an Ni-Mn film are 
spatter vapor depositioned to complete a TMR film. Having completed 
the TMR film, a formation is made for a non-magnetic insulation layer 
107, which is made of alumina, a permanent magnet layer 108 made of ■ 
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CoCrPt and a Ta non-magnetic layer 109 by a spattering vapor 
deposition. The permanent magnet layer is formed after the tip 
section, which is made by patterning the TMR film, is covered by the 
non-magnetic insulation layer. 
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TiWlOkLTTa. ^ 1 (Tj&ffi&M lit LTN i 

-Fe. &wmi 2ttxAimim^.L (01 1 
(a) ) . M^izxmm^mxL. mmmi2m. 
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2 OnmJf tf)N i -M nJg#»£>3r6R3l{affll 1 0 6 £X 

[0042] f&2tf>3Si8fcttJl 1 0 5k£Sm& 

m 1 0 6 fcOffiK3cM6^K#£3fc42£-fr. ^2c05S3a 
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